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ABSTRACT 



An anti-human tenasGift rnanodonai antibody is described, whose light 
and heavy chain variable region sequences are SEQ iD 1 and SEQ ID, 
2, ils proteolytic fragments capable of binding t© an antigenic epitope 
withih ttie region Ai^t3 gf hOrnan tenascin, (fe recpmbinant deriva- 
tives, fe eonjugates and Jte §frnilar tunGtional analogues, capable of 
binding, to art antigenic epitdjae within the Ai^-D region of human 
tenascin. 
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Description of the invention entitled: 
"Anti-human tenascin monoclonal antibody " 
Assignee name: TECNOGEN S.C.p.A. 
Nationaiity: Italian 

with registered offices in; - La Fagfaneria - 

8i Q1 5 " Plana di Monte Verna (CE) 
inventors: Rita DE SANTIS 

AftgeJa PELLICClA 

Grpwanna PALOMBO 

Paolo CARMJNATl 

— OO0~ 

the preserit Invention relates t& anti-humaii tehasdfi rribnc*' 
cto^l antibodies, methods m4 materials for ojDiaSning th^ra, the use 
(if said antibodies in diagnostic and treatrnent prdG^dures for turnours 
esJ(pj^g£iStng tenascin and materials cQfrtatrring safd antibodies suitabte 
for use Hi. the m&Mmi field . 

Background to the indention 

The specificity of tumoyr Xhempy often GonsStutes a limiting 
factor in diestemiining the succesS: of the ^eatrnent. in fafit, the onset of 
toxic effects and the reduced tolerabiiity of a number of anticancer 
agents limit their use and the qualitj' of life of the patients. 

The reduction of toxicity is dirsctly linked to the selectivity of the 
treatment for cancer cells alone. Mottocjonai antibodies are the ideal 
instrument for specifically iQcaiising the lumour and, when combined 
with the ayidin/biotin amplification system;, constitute an extremely po- 
tent method for directing active molecules to the tumour site. 



Tenascin is a moiecufe of the e,>draceliu!ar matrix, expressed 
during embryogenesis and in adult tissues during the processes of 
scar formation and tumdiir developnnerit as wel! as in newly formed 
blood vessels. Tenascin is virtually absfent in normal adult tissues; 
whereas it. is expressed in the stroma of many solid tumours such as 
gliomas {Burdon, et af., Cancer Res., 43:2796-^2805, 1983^, carcino- 
mas of th:e breast {Chmet-Ehilsmann, &i a/., 1986). lung ^A/a^afi, Bt 
ai, /nft J,: Cancer, 54:56-68, 198% ffbrosarcomag and squamous-cell 
carcinomais ^arnos, DM et ai, m J. Cmcer, f 5:680-681 199&^,. 
Tenascin is exjpf^ssed in glioma . but riot in tfie c^fre^ponding normal 
braifi tissue. Fbf an ih-deptti discussjon of teriascin, th^ reader is re- 
ferred to WO 02/Q4464. Wtetar and related references, 

Dn the iaaSfe of EP 6 496 074 G.- Paganelli have devel- 
oped a method called "thr^step pm-^argetipg:' for the s^^temfe and 
iGcoregional treatment of tumours, the results of^whicii are reported 
in; Cremonesi, M.., 0t aL. Sun J. Nucl md., Z6i2):1 10-120. 199%Pa' 
ganeffl, a, &t at, Em J. Nmi Med, 2B(4):348-357,, 1999; Paganelfi, 
G., et ai, Cancer Brother. & Radiophamr, i6i3):227-235,. 20Q1f 
Qrana^ C, et 0., Br J. Cancer, 66:207-212, 2W1. 

Other fef^renceiS. for this :type of cancer treatment arei WO 
94/04702, and US 5.57e.2S7. 

Three-step pre-tar^eting treatment, also known by the trade- 
marl^ PAGRIT®. is based fin the sequential intravenoiis administra- 
tion of a bfOtinylated anti^tenascin monodon^t antibody, streptavidin 
and ~°Y-bf6tin, witfi administrations of avidin and biotinylated albumin 
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prior to the streptavidin and ^Y-biotin, respectively ("chase" step), to 
reduce the circulating levels of the antibody and of stfeptavidln. The 
selectiviiy of the 3-step pre-targeting method is due to the use of the 
ant^-tenascin mofioclonal antibody, The targeting of extraoellular 
matrix molecules presents the advantage, compared tO: targeting 
aimed at cell surface antigens, of not being affected by modulation of 
antrgen expresaton by the tuniour cell itself. The doses, administra- 
tion times and "chases" of the pre-targeting treatment have been es- 
tablished: fof the purposes of obtaining optlmaf turiiour to non-tumsMr 
btpdjstributiOFt rsitfos. 

The results obtained iti 46 patierits; sufferifig; from glioblastoma 
(GBU) or anaplastic asirocyt^ma {fijk% entered jnto a study by Pa- 
ganfeHi iPaganelli, G., etm., SUf, J. NUui Med, m(4):34B^m7, 199^, 
mm demonstrated a subsfertis) lacK of toxicity, except far 3 number 
of cases of allergic reaction to streptavidin; and preliminary efficacy of 
the treatment. In fact, 2 months after the end of the treatment, 25% of 
Ih© pgtients showed a reductfen of the tumour mass (Complete Re- 
sponse = &ii>,. Partial Responds = 11%. Minor Response = 8%),, and 
52% of pati^ts remamed stable, vyith an overall respor^se rate of 
77%. in a number Qf these patients, whose life expectsihcies were 
below six months, the response to treatanenf persisteid for more 
than: one year. 

The role of the biotinylated anti-ienascin antibody is to Idealise 
in the tumour and mediate, via the biotinylated molecule, the accumu- 
lation of avidin and subsequently of ^'V-biotin. directing the radioiso- 
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topes directly into the interior of the tumour. Anti-tenasciii anti- 
bodies are already the subject of patents and patent applications; US 
5,624,659, Duke University; JP 221S590, Rikagaku; WO 92/0446.4, 
Wistar; and WO 03/072608, Sigma.Tay. 

One particular anti-tenascin antitiody is described in: Siri. A., et 
al„ Nuci Acid: Res.. 19(3}: 525-531., 1Q91; Balza,, £, et al, FEBS 
332:39'43, 1993;, and. its use for tHerapeutic purposes is described in; 
Riva,. P., el al, Acta Oncol. 38(3): 351-9, 1999; Riva, P., el al. Can- 
cer, 02): 2733-42- 1997: Rim, P.. Bi aL Int J. Csm^r, 5: 7-13, 
1992. 

The «tot)e fcjr tlh^' generation of said antibody in the: 

above-cited studies, is called BC-2. The ^ppVmnl has demGnstrated 
that the G\am BC-2 is: not suitabje for ihdustrtaf development, hft that tt 
produces arr additional noni^unctional tight t^am (probably deriving 
from the parent myelorna !iri&| whose level of expression iricrSases 
during devetopment of the prQduGtion process on a large scafe, pre- 
vehtifig industrial^scafe ptirificatfen of the antibody. 

There is fh.erefore a pefeeived need for an anti-tena^Gih 
monocbnal antibody^ that mn be pjpduced on an industriat scale at 
the purity jewels required for pharmaceutical use. 

The previous pMent application WO 03/072608. filed in the 
name of Sigma Tau ■ Industrie Farmaceutiche Rtunite S.p.A,, de- 
scribes the genef^ion df the anti-tenasclri antibody ST2i46. mfhoiit 
the additlOTai non-functional light chain, capable of recognising an an- 
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tigentc epitope shared with antibody BC-4, also contaminated by a 
non-functional tight chain. 

Antibody ST2485, the subject of the present invention, recog- 
nise an epitope partly shared with that of BC-2, and tfierefore lo- 
cated in the same protein region. This region: Is greatly expressed in 
various turnour tissues, It is therefore important to have a homogene- 
ous mbnoclona! antibody which is specific f(^f this region, to be used 
for cancesr diagnosis or targeting. 

Moreover, th© present invention derrtOhstrates that smibody 
ST248S presents the advantage df binding to tehascih m addrtian to 
antibody ST2146, thus proving useful in pne-targeting methods invpiv^ 
ing the cbmbihed use of the two ainfibodies. 

SummafV of t3he invention 

Afl anti-hiiitian tenaSoin rriQrtBcional antibc^dy has how b^ert 

found which solves the above-mehtlofied problems, Since it does not 
possess a non-fUne0onal lighl chain and pfesents the advantage of 
atiditivity vs«hen used In cGifhMnatioh with artother anti^tenascin anti- 
body. This antibody is the subject of the present invention, together 
with the method for obtaining it and its use in therapy, in. particular for 
the prqparation of a produ<?t useftjj for the treatment of diseases char- 
acterised by the expression of tenascin, such as, for instance, tu- 
mours. 

Ths present invention refates to the antibody and to antibody 
fragments, possibly containing additional markers arid diagnostic 
agents, to procedures for obtaining said antibody and antibody frag- 
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ments, to pharmaceutical compositions containing said antibody and 
its fragments and to diagnostic and therapeutic methods making use 
of them, as well as kits yseful for tmplementing said methods.. 

The present inventfoii also relates to the DNA encoding said 
antibody or fragments thereof, to vectors containing such DNA. to 
host cells containing such vectors, to the protein coded for by the nu^ 
cieotid^ sequences SEQ ID 1 arid S^O \D 2, to the DNA encodrn^g the 
protein OT.d the fragments . to the specific complementary' determining 
regions {CDRs) and proteins (jortteinirig ^Uch CDRs. til. parlicutar, the 
subject of the presort invention is alst? the hybrti^sma that pro*- 
duces saiii monoclonal antibody. 

The antibody which is the subject of the present invefitipn is 
charasleflsed by \he sequences of the variable region of the light and 
heavy stiains SEQ ID 1 am. SEQ ID 2, respedivgh^f, shown in Figures 
1? and 18. For the sake of brevity^ the antibody Which is the subject of 
the present invention virfil be identified by the rmme ST2485. Also 
fragments of ST2485 or its chemica! or reGombinant derivatives can 
be produced and used within the scope of the present invention- Also 
subjects of the present invention are the proteoiytic fragments of said 
antibody capable of birtdihg to an antigenic epitope within the A1-4-D 
region of human tenascin. In the course of the description of the pre- 
sent invention what is meant by antibody fragments are those, frag- 
ments capable of binding to an antigenic epitope within the A1-4-D 
region of human tenascin C. 
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According to the present invention, said antibody or pro- 
teolytic fraginents are preferably biotinylated. 

Another ■ subject of the present invention txjnsists in the 
hybrid<>ma ceil line, calted cST24.S5, producing the antifeody 5X2405. 

The hybridoma cell fine waa deposited at the Centrq di Biotec- 
nologie Avanzafe, Largo Rossana Bfenzi 10, Gertoa, Italy, on 12 No- 
vember 2003 in accordance with the provisions df the Treaty of Bu- 
dapest, underdeposit number PD03003.. 

Also subj^idts of the present Invention are ttle recomteinant de- 
rivatives fit antlbpdly ST2485, whjph may pos^lbfy be bio- 
tinylated. In particular, the recombinant derivatives preferred are 
ttiose in which; the tmrlm constant ration is replaced by its human 
cayhterpart {Ferrer, C.^ et ak, J: BimohnoL, 52: 5i^m, 1996%, or 
th^e in wmh the mufm consent regtqn (s repfaced by g .blologica%- ' 
active component, such for example^ a mernber of the avidin fam- 
ily (Penhhet ML, et SL, J. immunot, i$3: 4mi-4426, 1999% a 
grovvth factor useful for gtpiyfating tumour-fJirected immunobgical ef- 
fectom par exampfe, G-CSF, GM-CSF), of those in which. the murine 
constant: reiton is replaced by a phaFrnacologically active component, 
such as. for examptei a superaritigen, a toxin, a cytokir^e oi- any other 
protein useftjl for enhancing the anticancer therapeutic efficacy {Di 
Massimo. AM, et ai. Bntish J. Cancer, 7m).822~82B, 1997: Parents 
D., et at, Anthancer Research, 17l6A}:4Q73-4074> 1997). The meth- 
ods for obtaining such recombinant derivatives are well known to ex- 
perts in the sector. 
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Another subject of the present invention consists in conjugated 
derivatives of antibody ST2485, possibly bidtinylated, 

In partiGular, the conjugated derivatives prefetrred are those in 
which the biologically active component is bound to the; antibody by 
means of conventionai systems. Examples of biologicatly active com- 
pounds are the nrienribefs of the avidin farnily, a growth factor useful 
stifnulating tumoup-diffecteol immundidgical effectors (for example. G- 
CSiF, GM-CSF), or those: in which the murine constant region is re- 
piaced by a pharmacologMly active componerft, such as, for exam- 
ple, a superarttigeh, a toxirt, a tdytokine or any other protejn iisefuf m 
enhancing the w^mc^r ^^mm^ff^ effieaGy, antic^cser drugs, and 
radioisotopes. 

A further subject of the present invention consists in the use of 
the antibody or its deiwatives f©r the preparatfori erf a ptorwaceulical 
product usefui in a method for cancer radiolrftmunGitherapy carried 
out preferably according to the method called three-step pre-tsirgettng, 
ailso KhO^h by the trade-mark F^RJt®. Including the adrftfcistmtion 
to a subjeGt suffering from a cancer expressing the tenascin anttts^dy 
ST2485 or proteolytic fragments thereof, preferabty bii&tir^lated. 

Recombinant derivatives of the arttlbody wbicii is the sub- 
ject of the present mwention and its conjugates can be used to advan- 
tage in^ cancer therapy. Therefore, the use of the antibody and its 
fragments or derivativfes. in the preparation of a medicine for the 
treatment of tumours expressing tenascin constitutes a further subject 
of the present invention. 
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For the purposes of impiernentirtg radioimmunotherapy two 
therapeutic kits, one systemic and the other locoregional, are also de- 
scribed. These kits hre also known by the trade-mark PAGRIT®. 
systemic kit consists of 5 vtals, iriciuding vial 1 containing the bifi- 
iinylafed antibody or fragments or derivatives thereof according to the 
present irivention; vial 2 containing avidin; vial 3 containing strepta- 
^Min; vial 4- containing biotinylated human albumin; and vial 5 Contain- 
ing bioth DOTA {or derivatives of biotin described in WO 02/066075). 
The !ocofS|iGnal kite consists of 3 vials, eiJitesponding to vials 1, 2 
and 5 of thee systeirve kit- The vtaJs are prepare*! so as to be swtabie 
for fnjectiofi in the ^bl*SCt to be treated, preferably a human subject. 
For the purposes of implementing: rsdioimrnunoihsraipy. a method 
called lART (Intraopei^atlVe Avidinati'oft for Radionyollcle Treatment) is 
deserved, based on th^ InifaQperative treatment of paEBgnts undergo- 
ing surgical removal of tumour masses with the reagents which are 
the subject of the present invention, either alone of in combination 
viflth other components of ths PAGRIT® kit 

The specific, container, pfeferably in the form of a vial suit- 
able for injection oontajning the antibody or its ffagments in bio- 
tinylated form, constitutes a further subpct of the preseiif invention. 

According to one embodiment of tire present invention, in the 
therapeutic kits the biotinylated antibody rs combined with other anti- 
tenascin antibodies, preferab^ directed at the EGF-like resgiofl of the 
protein. Aiternatively the biotinylated antibody can be coupled to ditier 
antibodies specific to the tumour. A general descriptaon of this type of 



II 



method: is to be found in EP 0 496 074, European Journal of Nuclear 
Medicine VgL26. No4; April, imQ:348-357. US 5,968.405: 

Another subject of the present inventiDn is the use of the 
monoclonal antibody ST2485 for ©btajning images for subsequent di- 
agnostic purposes ("imaging") by means of //i-wp jmmunolpcaljsation 
in the tumour. 

Another subjed; of the present irrvention is the use of the 
mohoclonal antibody ST2485 in GoiTibmatioFi with a second anti- 
t^rtasciri gnjibodyjn a test fpr the prosjuG^ort of a diagrtostic l<it for de- 
terrnining;<#culating levels of tenasGin. 

Th6se an*S other subj^s of the present inverttion wiil be de- . 
scribed in defell fere belo^t, ajso with thef- alcj of ^aifiples and 
figures. 

Brief descrMort of the fiQitfes . 

Figure 1: schematic representation of human tenascinf 0 arid 
the strategy adopted to generate the BC-2-like antibody. 

Figure 2: SDS-F'/iiGE (a. b) arid Western brlot % d) analysis of 
antibody ST2485 in reducing and non-reducing conditions. In reduc^ 
ing cond'rtjohs, a double band is observed at tjie level of the light 
chain of the antibody (b, d). 

Figure 3: SDS-PA6E analysis of antibody ST 2485 subjected 
to deglycosyiation by digestion vdih the enzyme PNGaseF (Peptide- 
N-G.tycosidase from Flavobacterium): disappearance of the high mo- 
lecular vveight light chain band is observed- 
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Figure 4: hydrdxyapatite qhromatography profiles of antibodies 
ST2485 and BC-2. 

Figure 5: binding specificity of $T2485 for human tenascih and 
for the Tn (A^^-D) fragrrient by means of Western blot analysis. 

Figure: 6: Competitive ELISA between ST2485 and BC-2 for 
binding io tenascin C (a) or to the Tn (Ai-«-D) fragment (13], 

Figure 7; immunoreactf\?fty of ST2485 compared to BC-2 on 
teriascin C (a) and on tiie tn <A.t"4-[3). fragmerit (b). 

Figure 8; immunareadivlfy ^ Mptinylated ST2485 and; Bd-2 on 
teriaacin C (a) and on tf*eTTi (Ai^-D| fragment (b). 

FigtJTe? 9: cross-raacfwrty of antNsciy ST2486 with the muring 
tenascin expressed in LMM3 tgmour tiriyri'ne breast carieer) andl in 
notftlal muxine intesstlne. 

r%nm 10; protcjCQi ajippted fer ST2485 feisdlstriliution 
sfudf in riude rnice. 

Figures 11 and 11a: biodistribuliiSinf of ST2485 at various ad- 
ministraftion di6ses pompared with BC-2. The accumulation of ST2485 
in the tumour, at aS (teises adrninisJered, is at'teast tjvice as much as 
tliatofBG-2. 

' Ftefures 12 and 12t.: tumour to- non-tumour ratios of ST2465 
compared with BC-2, These ratios are higher for antibody ST2485. at 
all dos©s adraihTstefed, 

Figurie 1 3: m^/iro interference {a) and addttivity testing (b) of 
anti-tenascin antibodies ST2485 and ST2146 by means of ELISA test. 
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Figures 14 and 14et; in-vifro additivity test of antibodies ST2485 
and ST2146 by means of BiaCore analysis. 

Figufet 15: scheme adopted in the m-vivo additivity study of an- 
tibodies St2485 and ST2146. 

Figure 16-. /r?-wVd additivity of antibodies ST2485 and ST2146, 
expressed in ng of antiixidy iocalised per gram of tumour. 

Figure 17: SEQ ID 1 sequence of the variable region of the 
light chain of ST2485 (VL). 

Figure 18: SEQ ID 2 sequence of the vanabie region of the 
heavy Oinajii of ST24aS^/H). 

Deteiled descrtotipn of the mvention 

the inventors have prepared: a new anti-human tengscin antl' 
body c.a(ted ST2485, whose light; and heav^ chain v^riafele region 
sequehbes am SEQ \D 1 mnd SECi ID 2,. respectivefy, prddiitifed from 
the hybrtdoma cell line cS"' 2485. The antibody is. capabfe of binding 
to an antig&nle epitope within the Ai^D region of human tenasdn. 

The protfeolytic fragrnents of the antibody according fo tfce pre. 
sent thvention are capable of binding to an aihtigenfe epitope wifhih 
the Ai^-D region of human tenaiscin. 

Recombinant derivatives of the antibody according to the pre- 
sent invention are obtained acoording to conventional piroeedufes 
which are welf known to experts in the secton The reccffnbinant 
deriyatives preferred are those in which the murine constant r^idn ts 
replaoed by its human counterpart, or by a biologically or pharmaco- 
logicaliy active component, or by a member of the avidin family. 
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According to the present invention, the conjugated derivatives 
ars obtained by means of conventionai methods well known in this 
sector The prisferred conjugated derfvatives are those in Which a 
biologically active portion fe tMurid to the antibody. ExaiTtp.les of 
bJologicaliy active portions are the mwibers of the avidin femily, a 
growth factor useiLfl for strmulating tumoufKlirected imrnunologica! ef- 
feGtors (such as G-CSF. GM-CSF), a pharmacologically active portion, 
such as, for exampie, a toxin, superantigan, cytokine or any other 
protein useful for enhancing the aiempeutic gjtticancer effect, anticsn.- 
cer drugs, and ipadibisotOfSifeS:, 

For further information regardfrig the preparation of the recom- 
binant and confugated defivatrves, tie reader is referred to WQ 
03/072608. 

According to the present invention^ recombjjiant or conlugated 
derivatives of the monociteil&l arrtibody arfe mm referrisd to as 

"d,ftriyatives". 

rn one preferred embodiment of the present irtVenSon, the an- 
tibody. Is fragments and derivalft/^s can be biaifnyiated;. 

The antibody according to the i?f^sent invention, its fr^grrients 
and derivatives can also advantageau^ly contain additional markers 
and diagnostic "agents. 

The present invention also includes the DUP^ encoding the 
moncxjicnal antibody or its fragments as defined above. The invention 
also comprises a vector containing said DNA, and a host cell contain- 
ing said vector. 
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Vectors and host cells fall within the sphere of the common 
knowledge obtaining in this sector. 

The present invention also comprises: the protein coded for by 
the nucleotide sequences SEQ ID 1 and SEO ID 2 or its fragments, 
and the DNA encoding it. 

The present invention also comprises specific CDRs (Com- 
plementaiy Determining R^iOns) of the abdve-mentioned antibody 
,9fl:d proteins containing said CDRs. 

The procedure for prepSfihg the antibody according to the pr^^ 
sent irtvehli<jh consists of the fotlOWing stages; 

a) rmmun.isation of an animal, preferabfy a rnow§^. with the Ai- 
4-0 fragmefitt human tehascin; 

b) fusfotn the somatic spleen, cells of said anlfrtai vwth mye- 
loma cells iiCst producing immunogfdbuNns; 

c) seleofion of the monocronal antibody, 

Th6 monoclonal antibody ST2485 is producecl from the 
hybridoma celt Um. cST2485. identified above. 

According to the present invention, the antibody or fts frag- 
ments or its derivatives, possibly biotinylated. are used for thg prefsa- 
ration ofa pHarmaceuticai product useful fiof the treatment and diag- 
nosis of diseases characterised by expression of ten^cin. In particu- 
lar, said diseases are tumours, and more partitularly include glioma, 
breast cancer, lung cancef, fibrosarcoma artd squamous cell carci- 
noma, 
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In one preferred aspect, the above-mentioned pharmaceutical 
product is used in the two-stage perioperative therapy of soiid tu- 
mours, described in the Italian patent appiicafion RM 2003 A 000196, 
fjied oh 24 April 2003, In this type of therapy, the biotinylated anti- 
body is administered, foliowed by avidin, thus constructing the "artlf- 
cial receptor" for the actual subsequefil anticancer agent, in this case, 
thd aniicancer agent will be def.fvered by biottn. which vs/iti be con- 
tained in a chemical compound suftabie for forming a complex with 
the anticancer agent and hereinafter i56fie;fred to as, the biotin com- 
pound, and wilJ be admiilistemd systemigaliy in the postoperative 
phase. The bibtih:, in fact. vwiJ leKiafise only whea-ef avidjn is present artii 
In this case can be sure that avjdin is preserif in the area we me. 
inJerestfedi in treating, in that tt Es introduced foy the: surgeon a few 
ham mnim ^m- 4 to 72 hQtJ.r4 during the apifSti&h;. This is an ad- 
vantage in that it drasticalfy reduces the fme elapsing between re- 
rnoyd Qf the ^irt wafy tumour and adjuvant them^. 

As regards the rndustrial aspects of the pfeaent invention, the 
antibody described herein will be suitably formuialed in pharmaceu- 
tfel GompDsiions or therapeutic or diagnostic kits, accofding to 
nottnal pfactiee in the phamrtae^uticai sector. 

Pharrn^eufical compositions and kits are entireiy of the tyf^ 
wrtiich is conventional in this sector and can be prepared by experts in 
the sector even only oh the basis of conrimon knowledge- Examples of 
pharmaceuticai ccmnposftions are provided in the references cited in 
the present invention. The same is true of the kifs. Particularly pre- 
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ferred are the kits for tumour radioimmunotherapy, as described in the 
above-mentioned studies by Paganelli et al., and in EP 0 496 074, 
WO 02/086075, WO 03/072608. and WO 03/075960. A particular use 
of the radioimmunotherapy IsiJ can be implemented with the deviqe 
described in WO 03/069632. 

Pharmaceutical compositions containing tiie antibody or its de- 
rivatives or fragments, possibly biotinylated; in mixture with at least 
one pharmaceutically acceptable excipieht or vehlclef iare included in 
the iCQpe of the present Invention. 

\n a partiGUlar embodiment of the present invention, Rife are 
supplied for sysfemie. radioimrtlunbtherapy, particularly three-steii: pre- 
targeting radloimmunothera^, containfftg 5 vials, vtal 1 containing an 
antibody or its fragments or riedfnblnaht cterivativei: Q.r its coniugiais?. 
or analogUfeB, pO^feiy biotinylated; via). 2 mrttalriing avidin; vial 3 m.^- 
taining streptavidift; vial 4 containing biotiriiflated human albumiri; and 
vial 5 containing b'f&trn DOTA. . 

In another embodiment of the present invention, the Kfts are for 
locoregrona! radioimmunotherapy and contain 3 vials whidi are the 
same as veils 1 , 2 and 5 the systemic kit. 

In a particularly prefefr^ embodiment, in the vial containing 

biolin DOTA, said biotin DOTA is the formula (!) compound 
O 

HN NH 
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(i) 



in which Q is a -(CHa)^^ group, where n is a whole number 
froiTi 4 to 12, iri which case R' is not present, or Q is seiected from the 
group consisting of -(CH2)a-CH(R%-(CHzJfe- where a and b are inde- 
pendently whole numbers from 0 to n, R' is as defined here below, or 
Q is cyciohexyi, pheoyl, in which case R' is a substituent on the 
cyclohexyl or phenyl ring; 

R is hydrogen OT -A.; where -A is a forrnuia flQ nriacroi^de. 



where the vstriisus Vs, whfeh may be Ih© sstfne or different, am 
selected froiti the group consisting of hydrogen, straight or branched 
ei-C4 aikyL -{C.H2)m-COOH. wher*^ m fs a whdfe rturtiber from 1 to 3, 

X is hydrogen, or the group -CHj^U, where U is selected frorn the 
group consisting of methyL ethyl^ and p-aminophenyl,. or X is tte 
group -(CHWVZ. \^ere o is a whole nyfnber from 1 to 5, W is hydro- 
gen, methyl or ethyl, 2 is a 5- or 6-member heterocyclic group con- 
taining one or more heteroatoms selected from O, N-Ri, where Ri is 
hydrogen or straight or branched Ci-C^ alky!, and S; or Z is selected 
from the group consisting of -NH2, -NH-CC=fs|H)-NH2, or -S-R2. where 
R2 is straight or branched G1-C4 alkyl; 
p is. the number 2 or 3; 




(Hi 
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K is selected from the group consisting of hydrogen, straight or 
brancheci C1-C4 alkyi, -(CH2),-T, In which T is selected from the group 
consisting of -S-CH3, -OH. -COOH, and q is the number 1 or 2; 

R" has the sanre meanings as R",. upon the fpllQvying condi- 
tions: if R is -A, R" is hydrogeri; if R is hydrogen, R" is -A, or R and 
R" are, respecttvely. -{CHz)r^ (for R). where r is a whole number from 
4 to 12, and -A (for R'), Q being a -{CHzh- group, where rr is a whole 
number from 4 to 12. 

These cofnp^unds are deso-ibed In WQ ()2/06&€75. 

In a particularly preferred gitibodimenti in the via! containing 
^Mdin, the latter is an avidin dirfiet M which ^ molecules of avidin 
■m& bound via -NH2. groups by rneafrs of suterate.. or an ayidin dimer 
til which tWD moi:a:(siii:es Of avidfil are torid[ Via -CQ.6H groups, by 
means of porpfhylen^ glycol with $ molecular sm^ht of 3,400. de- 
sdFibfed in WO 03/075960. 

In the kits according to the invention, the antibody, its pro- 
teplytie: fragments, its iderlvatives, possibly biotinyfated, can be in 
combfnafon with other anti-tenascin antibodies, preferably targeting 
the EGF-like regiort of the protein, or in comibination with other tu- 
mour-specifto antibodies.. 

All the aspects of this invention, in addition to applying to the 
therapy of tumours expressing tenascin, a!$o appiy to the diagnosis, 
of tumours and particularly tumour immuholocalisafiDn procedures, 
ag. imaging. 
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Another subject of the present invention is a container, pre- 
ferably in the forrn of a vial suitable for injectfon, containing sm anti- 
body or its proteolytic fragments or Its derivatives, possibly bio- 
tinylated, and/or radiaiabellect 

In another aspect of the invention, the antibody or its. frag- 
ments, recombinant derivatives, qt analogues are used in comiJina- 
tiofi with a second tenascin-$pecifie antibody* in a sandwich-type »7- 
?te jiUSA assay, in conditjorrs In which said second antibody binds 
to a se©3wi artigenjc epitope of fenascin. for the pyrposes of de- 
term in ing oircutatihg tenssein levels, arid particularty the isofortris con- 
talning the Ai^-D regtoin. 

The following example furtner itiustmtes the invention. 

Fpr the purposes of generating a new hybridoma with BE-2 
specificity but not producing S non-functional fight chain, Balb/e mice 
wei;e Immunised with the A-i.4-tJ fragment of humari tengscin, cpntain-: 
irtg: ma ^pmp& refcognised BC-2 {Sin, A.> ^ at, l^ucL Acid Res., 
1§(3I:525-531, 1991; Balza, E., si at.. FEBS. 332:30-43, 1993). The 
schematic represenfetion of. human tenascin C and the strategy 
adopted to generate ih& BG'2r\ike antibody are iltustrated in Figure i. 
Spleen ceiis c?f mice immunfeed with the Tn (Ai.4~D) fragment were 
fused with myeloma cells no! producing immunoglobulins Sp2/0-Ag14 
aecording to standard methods ipianfiigna, M., Bt aL. Methods Enzy- 
tnol., 121:193-210, 1986), and the hybridoma population obtained 
was objected to screening by means, of the ELiSA test on purified 
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tenascin from SK-Me! 28 human melanoma cells ([CLC HTL990iO), 
The hybridomas secretrng anti-tenascin antiijodies were cloned twice 
by means of limiting dilutions in growth medium containing FCS and 
twice: in: protein-free nftedium of ahatial origin. (Anirn.al Derived Com- 
ponent Free Medium HyGlone, HyQ^ Perbio), 

production of the St2485 reference: material was achieved by 
culturing the cST2485 hyljridoma cells in a ZMre bioreacfor: two aucr- 
cessive limiting diiution sujaolonings of the gST2485 Post Production 
Cell Bank (PPOB) led to the geiedion; of thre subclones 
eST^85/A3e/A12f, ysed for m production of l^laster Qell Bank 
(MCB) and thd Working Ce\i Bank OA/CB). 

ST24S5 is a motjse immunes^lobufin of igGI/K tsotype. 

Figure 2 shows the SD^PAGE (a,., b) and Western blot (c, d). 
ahaipfe: m the antibody ST24^ vh reducirtp and rion-fedueing cbftdh 
tions. In reducing conditions (b, d), a double band h observed at the 
level of the iight chaif) of the antibody; Western biot irialygis demon- 
strates that the two bands are imrnunoreacthfe as light chams of im- 
munogiobuiin. Hydroxyapatite chromatographic anaiysis of antibody 
ST24$5, showfn in Figure 3, Gortfifms a rriiJd heterogeneity of the: anti- 
body thfough ttie sligihtly asymrrfetrical pfeak. In the sarne analysis, on 
the other hand, the ahtftjody BG-2 presertts a distinctly heterogeneous 
profile, in vwhich three peaks can be distinguished, of v^hich only peak 
1 corresponds to the toteilJy functional homogeneous antibody. 

To define the: nature of the heterogeneity of antibody ST 2485, 
a sample of the latter was subjected to digestiori of the N-giycdside 
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residues with the enzyme PNGaseF (Peptide-N-giycosidase from 
Flavobacterium), THe enzyme digestion was done using the Prozyme 
degiycosylatidn kit {cat. N^GESIOOl), in the conditions indicated by 
the manufacturer gpproxiniaieiy 8 p-Q of ST2485 and 5 mU of enzynrte 
were reacted overnight at 37°e in 10 ^1 of reaction mixture. Antibody 
ST2485, digested and undigested, was run on 12% polyacrylamide: 
gel in reducing conditions. The gel was stained with Coomassie 
brilliant Blue, 

The digestion csaused the ciisap^earance of the high moteoular 
wefgtit light crfiaini band, m d.ferrtohstrated by the SDS-F»Ae€ anal^ 
In reducing conditions illustrated in Figure 4, This finding shows that 
-the two. light chain bands ©f antibody ST24as correspond m the gfyco- 
sylate^ (high rr»ole^Juiar weight) ar«i non-igl^cosytafoef (!ow rm^lecuiar 
weighQ wariants. of the ssSme. The existence of a pot&ntial 
glycpgylMiQn site was alsa £»nfimn:ed by the Immiinoglobulin cDNA 
sequence data (Figure 17)^ 

Th0 variabJe region of the kappa light chain ms amplied by 
the circylarised cDNA using a pair of primers (5' 
GGGAAGATGGATACAQTTG(5T-e, 

CAAGAGCTTCAACAGGAATGAG) that recognise the constant re^ 
giofs of the antibody as described by M. Sassano eiai. Nucl Ac. Res-. 
(1994)^1768-176^,. 

ST2485 binding to the A (^^rD region of tenascin is specific, 
as demonstrated by the Western blot analysis presented trt Figure 5. 
The antibody binds to human tenascin and to the A(i^}-D fragment. 
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but not to the EGF-I'tke fragment of the same protein, containing the 
epitope recognised by the BC-4 antiisody. 

Antibody ST24BS binds human tenascin in a distinct epitope or 
in one- partly shared with B.C-2, as demonstrated by the competitive 
ELISA assay between the two antibodies illustrated in Figure 6. The 
biotinyiated antibody B&2, at a coricentration established in pfelimi- 
nary experimentSi is di5pen$ed with non-t>iotiriyiated BG'2 {curve 1) 
or ST2485 (curve 2) in irtcneasing concentfatisns on plates sensitised 
with the antigen tenascin G la)* or Tn frsigment (.bj> The bind- 

ing of tie biotinylatect antibba)^ is measured af^f addition of HRP- 
strep*^i#(t and the reteted cftmmogenic substfaif^ TiVIB. Antibody 
ST2485 causes 40% inhibition qf BC-2 binding to t^hascin C or the Td 
{Ai.4'-D:) fragment. 

The immunoreactlvity of ST2485 was evati^tgd in csomparispn 
with Bd-2 by ELISA assay on tenascin C .and on th^-Tn (Ai^-D) frag- 
ment, as shown in Figure 7. The antibodies ST248S ^iM ,BC-2 ancl the 
normal moys^ immunoglQbu!ins-{nMlgG) were dispensed at ihcreas- 
ing concenfrattons on plates sensitised with tenascin C (a| or with the 
Tn{Ai^-D) fragment |b^; the addition of the secondary antimoyse anti- 
body labelled with alkaline phQsphatas& arid the related chrombgenic 
substrate (pNPP) made it possible to determine the dose-response 
curve of the antibodies. The amount of ST2485 necessary to obtain 
1.0 OD is approximately 13 times, less than" tb© amount of BC-2 on 
whole tenascin (a), and approximately 10 times less than the amount 
of BC-2 on the Tn (Ai^-D) fragment <b). 
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The affinrty of antibody ST2485 was evaluated both on tenas- 
cin C and on the Tn (At^-D) fragment by means of BIAcore analysis. 
On tenascin C the KD1 of ST2485 is 977 x 1 0'*° M (ka1 = 6.02 x 10^; 
kd1 = 5.88 x: 10% whereas the KD1 of is 2.54 x 10'^ M (kal = 

9.85 X 10^; kd1 = 2.5 x. 10'^). On the Tn (Am-D) fragment the KD1 Of 
ST2485 is 9.72 X 10"'° M {ka1 = 3,28 x 10^; kd1 =. 3.19 x 10"^). 
whejeas the KD1 of BG-2 te 7.39 x 10'^ M {ka1 2,68 x 10*; kd1 = 

jMmrrfaimng the immunQfeactivity after feiptinyiaSon constitutes 
a fundameiritdJ rfecjui^iite of the antibiody usad; In pre-targeiing, and 
therefore tfi^ bfehavto Of biotinylated. ST248.5 |SJ hiotins/molecuSe) 
was evaluated by ELISA and BIAcore; assays it^ comparisoh wih 
biotinylated BG-2 (T,g bjotins/mGlecufe^, With rsfeffence to Ffgufe 8, 
the antibodies ST248S gnd BC-2, bfoiinylatett m4. non-biotinyfated, 
and the normal mouse .tfTi:munog!obulin.s {nMlgsSj vsere dispensed at 
inqreasihg concentrations on plates sensitised with tenascin C (a) or 
with the Tn<Ai.4'D) fraigrrtent (b); the addition of thfe seiajftdary anti-^ 
mouse antibody labelled with ajkaltne phosphatase and the related 
chromogehfe substrate (pNPP) made it possibte to determine the 
dose-re^onse curve of each NQtjnylated antibody compared to the 
non-biotinylated one (residual irnmunoreactivity). The residual 
irhinunoreactivity of bidtihyiated ST2485 and BC-2 ofi; tenascin C is 
eqiiai to 76% and 88%, respectively. On the Tn(A.v4-D) fragir^nt, the 
residual irnmunoreactivity for ST2485 and B.C.-2 is 73% and 83%, re- 
spectively. 
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The BiAcore analysis of the biotinyiated antibodies on who!e 
tenascin shows a KDt affinity = 2.88 x. 10'® M for biotinylated ST2485 
(ka1 = 2.8 X 10^; kd1 = 8.07x10"^) and a KD1 affinity = 3.71 x 10^^ 1^1 
for biotinylated BC-2 (kal ^ 6.0 x 10^; kdl - 2.23 x lO"^), Biotinylated. 
ST2485 thus maintains good immunoreactivity and affinity character^ 
istics. conserving an affinity for tenascin approximateiy 100 times 
greater than that qf faiotinylaiecl BC-2. 

Immunohistochemical studies on various human tumours 
t^brpast, lung, stamacfij eolonjt have demonstratecl: localisation of 
ST24^§ ^ the level of the- extracetJyJar matrix, similar to that reported 
for BC^ {MBtait PG, et al, tit X C&ncBK 4T. 811 -iQ, fmi). These 
studies have also demonstrated the ability of ST24^ tb produce 
cross-reactfian with murine tenasdllj. ihGlttdihg that pressed in 
normal moiis^ ffe$ues. as can m Seen 'm Figure §; Sfections of 
LMM3 tumoar (murine mammary care?inoma) and norrnal murine in- 
testine fixed in formalin were incubated with IS i^ftnl of Sti^485 or of 
normal murine IgGI antibody {contFQl]f. After ineufoatiort #!t!i the bio- 
tinylated secondary anti-mouse antibody and the avidin-biotin- 
peroxidasfe complex (Vectastain ABG kit) binding to tenascin. was 
detected with the additidrt of the CDlorimetric^obstrate DAB (Vector). 
The contrast was done with Mayer's haematoxyiin. The L6^M3 and 
murine intestine sections are positive with ST2485 but not with the 
control antibody. It was not possible to perform these studies iii com- 
parison with BC-2 since that antibody does not recognise fixed tissue 
sections embedded in paraffin. The ability of ST2485 to recognise 
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murine tenascin, inGluding Uiat expressed by norma! tissues, en- 
hances the significance of tlie results obtair^d in- the antibody biodis- 
trlbution studies in the murine rnodel described here below. 

For ttte purposSQ Of .evaluatitig the abjlfty of the antibody to fa- 
calise in the tumour mass, biodistribution studies of biotinylated 1^^^- 
labelled ST2485 and BQ-2 were carried out. Tinese studies were con- 
ducted in nude mice which had been implanted with hunhan tumours 
expressing tenascin, aeectr<!fmg to the protocol represented sc^femati- 
cally in Figure 10. 

The animals w^re subcutariepusly inoGulafed with 4x10^ hu- 
man: odoh carcinoriria HT-29 oeSfs \n 0.1 rni of sterite satoe soluffoB. 
After IS days, when Ihe tumQW had reachecf a mass, gpprpxfmaftety 
2QQ: mg. groups of five animals received intrayenous afdjtiintstratioiis 
of ^^f-aOS, ■'^Sf-STg^iS, or il&Flfiaf nhquse '2s,_j^jjj^^|Q(5mji^^ 
(nMlg), ajl biotinylated (7-9 biotlns/mol) and at five different doses; 
0.2-0.5-1-2-5 ijQ/moum in 10Q jal m sterile PBS. Five days after ad- 
ministratioirr of the antibodies the animals, were sacrificed and samples 
of blood, spleen, kidney, liver and tumour were taken for determining 
the radioactivity pre§ent. Twenty-four hours prior to tfie sacrifice the 
animals received sin iiitravenoits administration of avidih in 100 jiti df^ 
sterile PSS, at doses IDO times greater than that of the antibody 
(chase). 

The results, preserited in Figures 11 and 11a, show that both 
BC-2 and ST2485 localise specifically in the tumour, regardless 
of the dose (the amounts of antibody are expressed as pert^ntage 
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of the dose injected per gram of tissue: %JD/gr). Moreover, ST2485 
shows a greater localisation in the tumour compared with BC-2 at all 
doses assayed, always maintaining a higher tumour to non-tumdur ra- 
tio (Figures 12 and 12a), In particular, at the dose of 1 jag/mCMJSe the 
accumulation of ST2485 in the tumour is equal to 16% of the Injected 
dose, whereas the accumulation of BC-2 does not exceed 5% at any 
of the: doses assayed., At the dose of 1 ^g/mouse the tumQunt>Jood 
ratio for ST2485 is greater than 20 (optimal dose), whereas, fdf the 
antibody BC-2 this ratte tm&r exceeds. 6 at any of the doses assayed. 
In the oihet organs, the lurmm to non-twrnour rsSos for ST2485 at the 
4bBe of 1 ^ig/mi3use are Si, ^6, anci 43 in relation t5 me spleen, kidney 
and liver, respectively. For on tJie other hand, these ratios are 
always lower than 7, at alf the doses lassayed. The tumouf to noh- 
tSWThQur ratios are: shi^vsm in. Fipifes 12 and 12a. 
For fhe purposes of evaluating possibility of the combined use of 
the atiti4enascin antibodies ST2485 and ST214@ in the PAGRIT® 
arid lART meWiods, ST2415 B^ng direptesi at an e^sifepe localised in 
the EdF-like region of the protein {De Santis, R., et ai, Br. J. Cancer, 
88: 996-10Q3, &)3, WQ 63/Q72608), m-vitro and m-vivo additivtty ex- 
periments Were conducted vwth the t*D antibodies. Figure 13^ in two 
ELISA tests perfdnried on plates sensitised with tenascin C, shovire 
the absence of epitope interference between the antibodies 812485 
and ST2148 (a) and the additive nature of their binding to the antigen 
(b). For the evaluation pf the interference (a) biotinylaited antibody 
ST2485, at increasing concentrations, was dispensed on microplates 
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sensitised witli tenascin C in the absence (1) and in the presence (2) 
of ST2146 at saturating conGentration: the superimposed cun/es 1 
and 2 indicate the absence- of epitb'pe interference between tJie U/q 
antibodies, in that the binding of btotifiyl^ted ST2485 to tenascin is not 
affected by the presence of ST2146 (arid vice versa; data not shov\/n). 
Curve 3 shovs/s the signal obtained When seeding biotinyiated ST2485 
in the presence of nph-biotmylated sdiUrating ST2485 (oohtroi). Fig- 
ure 13b shows the addttivity test, in wfiicii the biotinyfated antibodies 
St2485 and ST2146 wer© dispen$^, iji saturating doses, sepa- 
rately or together, on micrq^tes sensitised *rth tenascin C: the vtM- 
turn 0f thie IvsfQ afitibodies prodyem a signal equal to the sum of the 
s^igLrtStlSi thUiS dfernonsfrafihg that the binding of the tvvo antibodies is 

Tfte additivity of the two antfeodres wa& also bs^ 

m)/^ using SJACofe analysis, as shown in FigUfSS. 14 arid 14a. The 
tertgtsesin was immQbilised on the chip (CMS sensor chip, Bios.ense) 
accercfing t& aie method d^cribed {De Sanffs R. $1 Stl.,. 8r J Cancer 
38: 996-1093, 2003). Two consecutive Ihiections of the first aniibody 
were administered (ST248§ a,- ST2140 in e) at saturating concent 
trattons (10 iMl, followed lay initeqtipn of the second anti-tenascin an- 
tibody {ST2146 in a; ST2485 in c^^ Sensorgrams a) and c) show that 
the two antibdcl.ie.s are capable of binding to the respective epitopes in 
an additive manner, as: shown by the inqrease in the n^onance signal 
produced by each sihgte antibody. Sen^rgrams b) and d) represent 
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the injections of ST24S5 and ST2146 respectively, each followed by 
the respective isbtypicai control antibodies^ i1nlgG2b and mlgG1 . 

The additivity study of the two. antibodies ST2485 and 372146 
jiAfas also conducted in vivo in the previdusly described animal model. 
The. study scheme is iilusf rated in Figure IS, whereas the results ob- 
tained are presented in Figure 16, expresseci in ng of antibody per 
gram of tumour. The data CQfiftrm the. additi\^ity of the Iwo antibodies 
also in the animal model. The mixture of the two labelled antibodies, 
in fact, presents an accumulation in the tumour ampurittng to 93% of 
m theoretiml value (mathematicat sum of tJie ii^o. indivWuaJ labeli^il 
a,rttjbodies). Groups of control aninnfalB were treated with mixtures of 
radWabelted stnlibbdy and second *cold" antibody W. avoid any inter- 
femnce. 

The varigbte region # the K^pp^. light ehain amplifieid starts 
ihg from the draularised cDNA using a pair of prirnets (5* 
GGGAAGATGC5ATACAGTTGGTG 3', 5' 

CAAGAGCTTCAACAGGAATGAG 3*| that recognise tte con^affl re- 
gion of the light chain of the antibody, as descriijed. by M. Siassanp.,. ei 
NucLAc. Res., (1994) 22, 1768-1769-. 

The variable region of the gamma heavy chain was amplified 
starting from the circularised cDNA using a pair of primers (5' 
ATGGAQTTAGTTTGGGCAGCAG 3', 5' GCACA- 

ACCACCATACTGAGAAG 3^ that recognise the constant region of 
the iieavy chain of the antibody, as described by U. Sassano et al. 
NucL Ac. Res. (1994) 22^ 1768-1769. 
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Figure 17 shows the SEQ ID 1 sequence of the variable region 
of the light chain (VL) of ST248S. 

Figure 18 shows the SEQ: ID 2 sequence of the variable region 
of the heavy chain (VH) of ST24g5. 

The comparative characterisation of ST2485 compared to BC-2 
demonstrates that the antibody' St248S possesses, the following 
characteristics: 

- it recognises ah epitope within the A^-D reglofi 6f hunnan 
tenasQih, close to or partly overlapping fttat of BG-2; 

- j| iis a hoTnogeneGU& antibocfy as regards the connpc^itibh of 
the light and he*y chain, in that iiie heterogeneity otseived is due to 
light chain ^Cpsyiation variants; 

- it is tmm litimun oreaitive than 8Ci^2; 

- ft has ireater affi n% for m an%0ii than 

- it Is comparable to BG-2 as regards the msintehance- of 
immunoreactivtty gftier biotinyl^an; 

- it is sujaerior to BC-2 as. regards tumour locajisation in the 
ahimai nnodel; 

- ii isrnds In an addl^e mannm with the anti-tenascin monor 
clonal antibody ST2146 to tertascin C, both in vitro and i^/w in the 
animal model. 
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CLAIMS 

1. Anti-human tenascin mohOclonGa! antibody, preferably 
murine, whose tight and heavy chain variable region sequences are 
SEQ ID 1 and SEQ !D' 2, respectively, its proteolytic frBgrnents capa- 
ble of binding to an antigenic epitope within the A,v4-D region of 
human tenascin, its recombinant derivatives, its conjiigates and simi- 
lar fijrKSionat anafogues capable of binding to ah arviigetnic epitope 
vwthin; the A.1-4-D region of humari tenascin . 

2. Fragments of the antibody acearding to claim 1 , possibly 
containing addltfeinal markers afid- diagnostlG agents,, 

3. Reconnbinant derivative of the antibooy according to claim 1, 
in which the murine comstant regMfj is repia<^ by ifes hyttlan counter- 
part- 

4. Recombinant tiettyativa M the arttiliody acc^llig ta daim 1^ 
In whiGh the murine constant regkifl is replaced by a btologfeaily active 

5. Recombinant derivati^ of the antibody according to. claim 1 , 
in which the murine constant region i& replart^d by a piharirjigootogl- 
cally active component. 

6. Recombinant derivative of the gntibody according to daim 

in which the murkie constant region is replaced by a member of Vn^ 
ayldin farnify"- 

7. Derivatives Of the antibody aixsbrding to ciaim 1 conjugated 
with biologically active substances. 
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8. Blotinylgted antibody according to claim 1 or biotinylated 
fragments according to claim 2, or biotinylated derivatives according 
to claims 4-7. 

9. DNA encoding tine antibody according to Claim 1 or frag^- 
ments according to cigim 2. 

1 0. A vector asntaining the DNA according to claim 9. 

1 1 . Host celJ &Qtitafhihg the ve^dr acoQrdhg to c\mm lO. 

12. Protein coded for by the niJcleotide sequence SEQ ID 1 
and SEQ ID 2. or its.ff&gments. 

13. pNA encoding tim protein: or fe fragnignts according to 
claim 12= 

14. Specific CDRs CCtsmplementaiy Determining; Regions) *>f 
the anibgdy according to plains 1 and proteins containing said CDRs;. 

15. Hybrjdoma prodiJG&ig the ahtfeody aceordihg to clairn 1, 

deposited at the Centre di Blotecnologie Avanzate, Largo RossanaE 
Benzi 1 a, Genoa Italy on 12 November 2003 in aecordance with the 
prbvisiom of the Trgiaty Sf Budapest, under deposit number 
PD03003. 

16. Procedure for the pfe|iaration of the antibody aceefdijig to 
Otajm t comprising 

a) immunisation of an animal with the A1.4-D fragment of hu- 
man tenajscln; 

b) fu^on of somatic sf^leeri cells of said animal with 
myeioma cells ndt producing immunogiobulins; 

c) selection of the monoclonal antibody. 
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17. Use of the antibody or its protedtytic fragments or its re- 
combfnant derrvatives or its conjugates or analogues according to 
claim 1, possibly blotinyiated, or of its fragments accordmg td claim Z, 
possibly biGtinylated, or of its blotinyiated derivatives accgrdlng to 

ciaims 4-7 for the preparation of a pharmaceutical product useful for 
the treatment or diagnosis, of a disease characterised by expression 
of tenascin. 

18. Use according: to claim 17^ if! which said disease is a tu- 

moUfv 

Use according to elate 18, in; which safef iumour is se- 
lected from the gi^aup coriSistiiig , of glioma, 6ancer oim& Weast, car- 
cinoma of tl^ (yngi fibrosarcoma and sG|aamous-ceil eardnoma- 

20. Uss feif the. antibody or its pfJsteolytic fr^meirits or its m- 
combinarlt desrfe^^^s or its conjugated m ahalogum aetsordihg to 
claim 1 , possibly biotlnylated, or of its tiragHients according to claim 2, 
possibly bioUnylMed, or of its biotin^at^. derivatives according to 
claims 4-7 fbrth^ fsreparatfon isf a pharmaGeutical product useful for 
Ute two-stage perioperative therapy of solid tumours. 

21, Phamaaceu1i:ea( or diagwostlc corripiSsfticMis containing an 
antibody or ils proteolytic fragments or its reeombmafit derivatives- or 
its conjugates or analogues according tcs claim 1, possibly bio- 
tinylated, or its fragments according to claim 2v possibly biotinylated, 
or its biotinylated derivaitves according to ciaims 4-7 in mixtures vwith- 
at least one phanmaceufically atx^ptable vehicle and/or exdpient. 
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22. Kit for systemic radioimmunotherapy, particularly thr^e-step 
pre-targeting radioirnmunotherapy. consisting of 5 vsals; vial 1 contain- 
ing an antibody of its proteolytic fragments or its recombinant deriva- 
tives or its. ccsnju^ates or analogues according td: claim. 1 , pcisisibiy 
biotinylated, or fragments according to cEaim 2, possibly biotinylated. 
or biotinyiated derivatives acasrdina to claims 4-7; vial 2 containing 
avidin; vial 3 cont^lng streptavi^in; ytal 4 containing biotinylated hii- 
mail atbumin; and vial 5 containing blotin DOTA. 

23. Kit for locare0irial radioiironUnoth^py cdnstetfrii of 3 wi- 
als; viaj; 1 eoTTtatning an ^ntfeody or ite proteqlyfie: fragmente or its re- 
combinant derivatives, or its, «i©.(i]ugates or ans^cigues according to 
claim 1 , possibly biotinylateci,: or its tr^ments ^^icording to claim 2, 
possibly biotinylated, or biotifiylated dfen¥a{ive3'ac?eord!n.g t© dlaims 4- 
7; vial 2 confaihirig avidiin; aiid vial 3 essnialning DOm . 

24. Kt! according to claim 22 or 23. in iMiich, said biotin DOTA 
in via! 5 or vial 3, respectively, is the formuia {!). comfiound 



in whtdi Q is a -(CH2)n- group, where n is a whoife number 
f rom 4 to 12. in wJlich case R' rtcjt present, of Q is selected from the 
group conststtng of -(CHz)a-CH(R')E,-(CH2)b-, where a and b are indgs- 
pendently w?hole numbers from 0 tO: n, R' is as defined here below, or 




0) 
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Q is cyclohexyl, phenyl, iri which case R' is a substituent on the 
cyclohexyl or phenyl ring; 

R is hydrogen qf -A, vwhere -A is a fommula (il) macrocycle. 



whem *e various Y's, whidn may be tfie sarn© GtF dSffefent, are 
seiected from the group consisting of hydrogen, straight or branched 
CrC4 alkyl -(CH2)^-COOH. where m is a whole number from 1 to 3, 
X. is hydrogen, Qr the group -CHg-^U. where U is selectedi tm the 
group consisting of methyl, ethyiv p-aminophanyl, or X is: thegiroup 
-(CHW)o-Z, where G is a whole number from 1 to 6. W fe hv^Fog^h, 
methyl or ethyi 2 is a 6- or 6-memi3er hetefocyolic groaap QQtifejning 
one or more heteroatoms selected from 0^ U-Ri, where (a hydro- 
gen or straight or branched CrQ^ atlcylv and S: ofZ is selected ftom 
the group; consisting of -NHa. -^*JH-^D<-NH)-NH2:.or-S-R2. where is 
straight or brafnched G1-C4 alkyl; 

p is the number 2 or 3; 

R' is selected from the group Gonsisting of hydrogen, straight or 
branched C1-C4 alkyl, -(GHzjq-T. in which T is selected from the group 
consisting of -S-GHsi -QH, and -COOH, and q is the number 1 or 2; 

R" has the same meanings as R', upon the foliowing condi- 
tions: if R is -A. R" is hydrogen; if R is hydrogen, R" is -A, or R and 



-Ca-(CH,)m /CH^p 




X 



m 
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R" are, respectively, -(CK2)rA. (for R). where r is a whole number from 
4 to 12, arrd -A {for R'), Q being a -(CH2)r,- group, where n is a whole 
number from 4 to 12. 

25. Kit acGording to any one of claims 22-24, in which vtai 3 
contains an avidin dimer in which two avidin molecules are bound via 
the -NH2 groups by means of suberate. 

26. Kit aceprding to any one of claims; 22-24. in wNeh said via l 
3 contains an avidin dimer in v/hk-h two avi" nioleoules are bound 
via the ^OOH groups by means polyethylene giycol With a mo- 
leoutefl^jgm of ■3.40a. 

'21. \<k gescording to dmm 22 or Mtt m whtoh ttie antibody or ite 
p^6t§ofytto; iafrVients or its recombinant derivatives or its conjUg'Stes 
or gnalcfguea according tq claim 1, pDssibJy biotinylated. or jtSiffag- 
menfe SqcdfdSngl Co clafm 2, possibly fcribtrnyiated, or its biotiRyltf^a 
derivatives aie&Qrding to claims 4-7, ar& combined with other aftfi- 
tenasQin aMbodies, preferably targMins the EGF-tike region of the 
protein. 

28. Kit acoording to daiin 22 or 23; in Which the antibody or its 
proteolytic fragments^ or ite recombinant dfefwatives or its conjugates 
Qr analogues accordirtg to claim, 1, possibly bipiinylated, or te frag- 
ments acscording to clairh 2, pirassibly biotinylafecl, or its biotinlyted de- 
rivafSves acxjording to claims 4-7, are comMh^ with other tumoLtr- 
specrfic antibodies. 

29. Use of the antibody or its proteolytic fragments or its re- 
combinant derivatives or its conjugates or analogues according to 
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claim 1, possibly biDtinylated, or its fragments according to claim 2, 
possibly biotinylated, or its biotinyiated derivatives according to claims 
4-7, in the preparatioft 6f compositions useful in the tumour 
Immunoiocalisation prpcedUre, 

30- Container, preferably m the form of a via!, suitabie for injec- 
tion, Gontaintng an antibody or its; pnbleoiytic fragments or its recdrnbi- 
nanf defivatfves or its conjugates or analogues according ta.cla&m 1, 
possibly biotinylated, and/or radiblabelled or i:s fragments according 
to claim 2, {sosslbly biotinylated, or its biotinyiated derivatives accerd- 
ing to cfaims 4-7. 

Bl, Tumour imaging rnetiiod in.Qfcidlh:g, the admihratrafidfl of an 
antibody or its pretedytN fr^ments or it?s recpmbinanl oferivatives or 
its; cbrijugates or aiiiateiueig accbrdifigi to claim 1, possibly bio- 
tiriylated, or its fragments; amovdrng m QMtn 2, possibly biibtinylated, 
0f its biotinylated derivatives according t-o claims 4-7 to a person suf- 
ferirsg frdm or suspected of suffering ffOfn a tumour, and the detectior^ 
Of said tunrour. 

32, Method according to claim 31 , 1)1 which the antibody or its 
proteolytic fragments or reeomtjinarit derivatives or conjugates or ana- 
logue are radiolabeled. 

33. Combination containing the antibody or ite proteolytic frag- 
ments or recombinant derivatives or conjugatos or analogues accord- 
ing to claim 1 , or fragments accofcling to claim 2. or derivatives ac- 
cording t© claims 4-7 and a second tenascin-specific antibodyv 
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34, Use of the combination according to claim 33 in a 
sandwich-type in-vitro ELISA assay, in condrtions in which said 
seojnd ahtitDody binds to a second antigenic epitope, for the purposes 
of di^ernrilning circulating tenascin leveiSi particularly fevefs of the im- 
forins Gbntaihina the region. 



Figure 1 

Schematic representation of human tenasdn C and of tile strategy 
adopted for generating BC2-like antibodies. 
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Figure 2 

SDS-PAGE and. Western blot analysis of antibody ST2485. in reduc- 
ing (b, d) and non-feduclng (a, c) conditions. 
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Figure 3 

Digestion of antibody ST2485 with tiis enzyme Peptide-N- 
Glycassidase from Ftavobacterium (PlSJGase F). 
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Figure 4 

Hydroxyapatite chromatography of anti-tenascin antibodies 
ST2485 and BC-2. 




Figure 5 

Western blot analysis, of anti-teria$crn antibody 5T2485. 
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1; TenasfifftC 

2; In (Am-D) fragment 

3; Recombinant fragment of EGF-like regpn of tenascin, con- 
tain f.ng epitope rece^nised byanti&ody BC-4, 
■ MW: moleciilar weigW standiFcf: 



Figure 6 

Competitive ELISA between ST2485 and BC-2 for binding to 
the antigen; 

a) 




Figure 7 

IrnmunoreadMty of antibody ST2486 compared wlti BC-2, on tenas- 
cin C (a} and on Tn (Ai^-D) fragmertt (b). 




Figure 8 

Immunoreactivity of biotlnylsited and non-biotinylated antibod-, 
les ST2485 arid BC-2, on tenascif) C (a) and on tn (A1-4-D) fragment 
(b). 
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Figure 10 

Protocol of study of biodistribution of biottnytated antibodies ST2485 
and BC-2 in nudte mioe- fmplanted' with 0 tumour expnsssing human 
tenascin. 
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Figure 11 

Biodistribution of biotinyiated ST2485 and BG-2 in nude mice im- 
planted with human tujtiour expressing tenasciri. The amQunt of anti- 
body is ^pressed as percentage of dose injeGted per gram of tissue 
{% I.D./gr). 
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Figure 11a 
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Figure 12 

Biodistribulion of biofinylated ST2485 and BG-2 in nude m^ce; tumour 
to non-tumour ratios. 
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Figure 12a 
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Figure 13 

!n-vttro evaluation of interference (a) and additivity (b) of antl-tenascin 
antibodies ST2485 anci ST2-t46 by ELISA test. 
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Figure 14 

In-vitro addifivity by BlACofe of binding of antibodies ST2485 and 
ST2146 to tenascin. 




Figure 14a 



FiqurelS: 

Schematic representation of in-vivo additivtty study in the animal 
model. 
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Figure 16 

Additivity of antibodies ST2485 and ST2146 in the animal model: lo- 
calisation in the tumour site. 
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Figure 17 



SEQ ID 1 sequence of the variable region of the kappa light chain 
(VL)GfST2485. 



ff^l " lAi lsSA^rm,ATOCACTCCrrACCACCA!JAACCCAQCATC<nrCC<X^ 

Ar» A J est Vitt Hw «« fits Tfjj Tyii Gte CEii l.ys GFy &:r Sir P«> l-ys 



Sfr T1* Set: Tyi Ser Val Tbr Fie A«® ¥al Clu Ala G.la fep-Ata A«!> «»• Tyr Tyi Cya. <Slo 



. > -S^'.il'fl ACCCA0CACGTTCCiOT<KAGnCACCAA<XjTGOAAArCAGACG^ 
'p Sisr ?£i%ti Nir !*n> Arg Tiir Mw Cfef C>\y Ol^ Thr Lys Vdi Oiu 11= Ar£ Arg / 



Figure 18 

SEQ ID 2 sequence of the variable regsQn of the gamma heavy chain 
(VH) of ST2485. 




C \CCT( 



Cjir r I Clu t™ Vil rtr. OS^- "1*= -^c- M^- ty^ 'te S r (. 



T >r \4 \ d Tro Val Iy>. Oln S^- Hs Gl>f M \s Lru Clu Trp 



ri< V «rP5i< I \aT<CA L It - AGTrO \ CuC/> \UC(,C vCA 

Ile< It-w ^si lio K A-o. ijlv Gtv ilr Ihf Tyr Aftir ' r[ I vs t i t,!/ L , ^ t TIjt 

TTiMvCTG r^aAaAJiGTCATrCAAO^O^aCTrrAC ATGGAQCTCC li.AGTCrriA.CmK'^GGACTC 
l.«t TKr Vat Asp: Lj* Ser Ser Asn TteiWai: Tjt Mfe! Olu Lett Lib S« Ijest Hr £«r 01« Asp 

li 'j1 1 , lyre I ^ ^1? [.J uv tijin 1 I>- rrp JPlni Kht A-p Va, T[Tp Ata qiy 

ccACOGTC iCCcn<"rrrTCA 

rhr- Thr va TTir VAl Ser Sir 



